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ABSTRACT : PROBLEM TO BE SOLVED: To provide a pattern forming method for forming a projection 
image or photoresist pattern with fidelity to a design pattern, without doing complex 
corrections of a mask pattern, projection aligner and semiconductor device manufacturing 
method. 

SOLUTION: Exposure is made with an amplitude transmittivity-variable pupil filter 17 
disposed at the pupil of a projection lens of a projection aligner. The filter 17 is composed 
of a transparent substrate, phase shift film, semi-transparent film, screen stencil, etc., and 
replaced or rotated during several times or once exposure to the same position on the 
surface of a substrate 19 to be exposed whereby the fidelity of the contour of a pattern 
transfer image can be improved, without requiring any high NA projection lens or short 
wavelength of the exposure light to avoid forming poor resolution products, thereby 
producing semiconductor integrated circuit devices, etc., at high yield. 
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&WL±35&t>jmzti. iizmmmcom-mmizm- 

[M**2] JJBttRRt*. TEl^fcfcfc-fltKlftA 

, & .tintmftA, z-tttz. t ztmb^&mm i we 

Ai (X. Y) =Aj (-X. Y) =A, (X, -Y) = 
Ai (-X, -Y) 

A 2 (X, Y) =-A 2 (-X, Y) =-A 2 (X, - 
Y) =-A 2 (-X, -Y) 

fctfu x, Y&imi:ttt+hwm±.<?)W&&9* 

[ff*JS3] iiBiaKaA! (x, y) nam^vtvi 
ThK). ±Mmm$iA 2 (x, y> iijjsswi'yxn 

A 2 (X, Y) =0^J«iiJEBIiB±T«»3te»<0« 
2 £8 Ett<W - yBAUm . 

! & j: x/mem b 2 z t zn®. t ■? &mm i ggn 

Bj (X, Y) =B, (Y, X) = Bj (-Y, -X) 

B 2 (X, Y) =Bj (-Y. X) 

fcfcfU X. Yli. 3C«i*+'ti:"r*Klif±^)iSSJffi« 

[ IS^JS 5 ) ±f Effi^SC B i ( X , Y ) Ji±f Effi® P«JT 
1. 0. 5*£tiO<7Hvmj&H7)ffi£flX9. #>OB 

, (x, y) = 0. 5<7)ffimimM±.x'3mj£mcr>®.z 

[M*«6] ±iEBWBRB 1 "(X. Y) (iBi|*j"Cl £.tz 
&0<7)ffi£BX9. i'OB, (X, Y) ^OOflUfiliON' 

KAza txttmzmwztix ^^zb^tmb-tzmx 
m 5 izimwf-yB&xm. 

C, (X, Y) =Cj (-X, Y) =Cj (X, -Y) = 
Cj (-X, -Y) 

C 2 (X, Y) =-C 2 (-X, Y) =C 2 (X, -Y) 

C 3 (X, Y) =C 2 (-Y, X) 

fcrtfU X. YJ2. 3W£4«'&fc^*KiILL<onC3Bffili 



[»^8 3 ±feSB8StCi (X, Y) ti±IEIfiF*j<7):£ 
«TClTftO, ±B8BB&C 2 (X, Y) 

2 (X. Y) =0<7)MlS(i:effi±T'^3t^«^#tf 

a h y 4 zr^mmxhh zbzw&b-th mm i te 
l d 2n D^xi/D.^tsz bzimb-? zmmi 

D t (X, Y) =D t ( Y. X) 
D 2 (X, Y) =Dj (-Y. X) 
D 3 (X, Y) =Dj (-X, -Y) 
D 4 (X, Y) =D! (Y, -X) 

fc**u x, Yfi. ftW£*<£>b-$-&mm±coW3iy£m 

[iti&ii o] jjg&nsiscD, (x, Y)tiirtt-i, 
o. sttzitow^-rtifroomzm*). a^Dj (x, 
y) = o. 5nmmizmffi±x'G%&mc?>i8i$:&tsmm 
Th&zbt:¥fMb^&m?m9smw-<?->Bf&3} 

mmi 1 3 nmmz. ±&mBmtziBtxmx.& 

mm%z^?m*m^x'ttbti&z.b£imb-$- 
&mmi&t> i o^vvf*ia»— liZsH&njir—yffitfL 

mmi 23 ±smmm. ±§zmzftLx*mwj: 

M^fcfc* Sfc*4>»iR iS^K 

wmm.wizm.nz z t tc i oTfsjgsfts ; t s^ts 

i:f£tM<iSl #>4> 1 1 n^-ttib^ZzSMw^—y 
BtiUrm. 

mmi 33 issssamMt. K^zm^^m^m^ 

mm ia 3 _tia&i£fg3m. -o«wm 
tt-thi.im.yoi>?*, ±Mimmmcr>wi--®.mz 
n LxfttotLhmm £tzn-\si<omytwzM&zitx 
ntco z b t&WLb-t&nnm 1 1 2c7>v^-m*^- 

Cff«3Sl 5 3 ±3E»5r*KM»«. ^«1S±tc. ± 
X.lzttLX^mW'tcx-Tyi'Jls-?*?*. ±fS3&»uy 

xoommmizmfh z b kj: ots^$fLi> c t 
mmi 6 3 ±iea»af3iai. jjE^r-y^^^ 
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iMIJSrJJL ±E**aMWfc«JR-f «M*JJ:t/±E3fc<!0 

±ie> < * - y $• ±iE^«s*«o±Tffi±tc!iE^-r h -a 

[W*312 0] ±|£-7^77N"^ — yfi. MOSLSIO 

[IMfS2 1 ] ±M-7X9^ — y\t^ MOSLSICO 
3 9 b*—)V&tz\&X)V—fo—)VJ*?— >X'fo h z. 

ft. 

[00 0 13 

< tt , #«ih**-?tf>«w ^ - > i Btft-th <r>\,z iz n 
ix&imm^w&kTfiM'^-yWi&jjmzs: 

[00023 

\B\ncr>m*mmi. &z&n®8&;*?-yzwimit~f& 

ZtlzX^xm&ZtlXZtz. ZtL$><r)®Ws?-y<7) 



^8!i£<7)«lB&£|ll tCS^T. 7^?14(1 JBBJBfc^ 

1 lfrt>%>^-&Mz±^xmWZix. ±I2V^7 1 4# 

li. 3ti®i o. ^yfyy-uyxi 2*j«ti^iSft3ta[[fD 
yxi 6commi,z§iw.zti. uyxcomnm <na> £ 

[00033 fiUB^lfoWIE^T'S *^->tf>*/Jv*f- 

mm±. ~mzmmzm^t>titzytcnwL%:\izttmL 

X. JJffltt»3lfig65R^)H!Pft (NA) CRJtflL-*-**) 

T\ R = kj A/NAiiSt;**!*,. ClC:T'ki(±rn-feX 

jW"Nre»«>4>^4^arro. k, = o. 6mu-'j 

[00043 JJE*!>»A>gi&3&»fr J: a fc. flfftft 
7raR)-*fa±3-fr* ijfefl A 
:&J:t^PaWA£*&<r*£fctf t 3inHrC* l 5. ft 

WPkOffltt*^ A r FXdf^vk— tf (ifcKl 9 3 n 

m) iv.Tcom^^mmmx'h'o . %&%&.NAtehM 
mn. i^mftmwcDM&mm'K>& t )cobz?>xm 

[000 53 — mz. ;lf-y^m i ±Mil'-0-cr)M 
WMmzj&^< b » S^^vx^yN^-y^^H 

±IE3t*«ifiSa»**1l5ELTtSl» 

O-feT.9 5. NxxXh .^.^-^-^13 81 
UK (Mi croProcess ' 95 , Di gest of paper , p. 138) \iZt5 tt 
hticXHZTfiZtlXKh . 

[00063 — -¥-^^ilT3t^^LT. 
fc:-!-OtelR1fttS:aii-r h Z b iz X o X . KffifiB-ff & |A) 
iS-fr-SK* (JbiEk 4 : 

<^>Wii. T'f ■ -f — ■ — ■ -f-s b?y-f7i/3y ■ 
*y ■ xl/^hnyf^X2 9 (1 982^)^12 
8 2HJitK(IEEE, Trans, on Electron Devices, Vol. 
ED-29, No. 12(1982) P. 1282)£*J»t* V— 7 -T-f- 
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[0 0 07] 4fc« ny^LS lp>y—h;*?-yw 

hzttfx-^h. i/y<?^-, ismitmz^x 

— 1496 (199 030 %1 7H^(Proc. SPIE 14 
96, p.27)^t^>ilT^I). 

[0008] IMmttis? hmw\-<r>WL&&mt LX 
HIWte^SRl lrtfciMSix*»0 1 3<OjSi& 
1 4 < •fZXmX'h 

myov?) *ifrLxmitz?Tojjmx$>r)\ wta 

r-JCXt:— T-M — 1 6 74 (1992^)^741 
HJJUSKProc. SPIE 1674, p. 741) tAftTV^ . 4 

• *r • 777^ K'7^^ 7 ?X3 2 (1993 
^) ^5 84 5HJ3lK<Jpn. J. Appl. Phys. 32, p. 584 

z tizx *) . mw^-y^mmm 

—m Mix* rny-f^^-^y-x^ 

1 97(1 9 9430 ®854It«(P 
roc. SPIE 12197 P.854K tiXXf. 3— n-yyCftftEP 
A, No.9510S002,7fc:^S<irv^4. 
[000 9] 

L J: d i:^4»H3 ±IEi£«a»»llljE*S8 

ttfWhMztotz* 

[ooio] -3\ ±iefifflv7 h£(i. ^7^<^«ot 

C^Utii, Orii ^-^SandstromtC J: OSHSS^iVC 

orii4,o*ife-c<i. mmnm^mfoxfo^xiEm 

Ktf&ZtL&W — yimbtlXL&l. — 7j\ Sandst 



I). 

[0011] l&mnm 1 cogftli, JJEflfcfeaSIRtf 
i£«S> & v >li u itx V 1 *f - v £ & i fc ifiX % . 

[0012] *5MB<0fBW)BWJ±, «MKr«a[ffl^7 

£o%j*?-y&fttmz&im$ti&&Bmy££wz& 
mrzzbX'hz. 

[0013] *fMi*>$£>fc:fl&tf>gWJ4, X@R£%&|| 

t aw & *m#&&<?>m&jjm * h z. t x$> 

[00 14] 

■^4R— to±ie^^^->-«o^(s, ±.mmvyxcr>m 

&WzWX.ZtvtzM? 4)\s?<?>m.ffi®Li±M?.mytWz%c: 

[0015] JJEraSb&TlEIWW^aifei-BaSBIfcA! 

*3i VlfiM^:A 2 Sr-^-tf i i: lei oTi?4 Lv^lSS**» 

[0016] A, (X, Y) =Aj (-X, Y) =A 
, (X, -Y) =A, (-X, -Y) 
A 2 (X, Y) =-A, (-X, Y) =-A 2 (X, - 
Y) =-A 2 (-X. -Y) 

SrSrf. ) 

iKBiRBRA, (X, Y) «Krt^4ST 1 T* 0 . ±12 

mmWiAi (x, y) tt±iat5»uyxwitiBrtTi . 
oifcti- l^v^a^itfctto. * i -?a 2 (x, 

Y ) = 0 «IW«i±Eltifi±TW»3jaB^>« t *tf «B 
[0017] JJEMHRa*. T1EBM»*»fe"fWffiRB 

i *j xx/mm^B 2 £-$?tsz t z t iz x -oxn 1 1 
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[00 18] 

Bj (X, Y) =B 1 (Y, X) =B! (-Y, -X) 
B 2 (X, Y) =B! (-Y, X) 
(fcrtfU X, Yli. jaftSr+^k^iKSii^ieSyS 

±immmB 1 (x, y> ti±iatisi*jTi . o. 54 

fcttO<G^^j&HOffi&tt9. *«oB, (X, Y) = 

0. 5<7>mmmm±x'^%m<r>&*^tsffl&z'h& 

[0019] iieiSMiicB! ( X . Y ) l«|*JT 1 4fc 

(iooffl^BXO. s&*ob, ex. y) =o<7)mmim* 

5l#f#£>ixft. 

[0020 r ±3smm*n : im**mt:-r*B&i 

Cj. C 2 *jJ:lfC3S:-d'ttii:fc:J:-3TJflF4Lv«** t 
ft^ixft. 

C, (X, Y) =C t (-X, Y) =C! (X, -Y) = 
Cj (-X, -Y) 

C 2 (X, Y) =-C, (-X, Y) = C 2 (X, -Y) 
C 3 (X, Y) =C 2 (-Y, X) 

(fc*fu x, Yii. yeM*'p>bk-t&Mm±0>W3s& 

±mmm^c 1 <x, y > ttjjEatrtc^st- 1 -c* 
o . ±ew«c 2 ( x , y > njjsmmnxr 1.04 

fcli-lOVvf-hj&HOfcfcBO. *"?C 2 (X, Y) = 

[002 1] JJBMW^eBMfitiSfe^lWft 

Dj (X, Y) =D X (Y, X) 
D 2 (X, Y) =Dj (-Y, X) 
D 3 (X, Y) =D, (-X, -Y) 
D 4 (X, Y) =Dj (Y, -X) 
(fctfU X, Ytt. %Mii't''bb'i-&m±<?>W&m 
SSr^i". ) ■ ,. 

ilElfilWifcD! (X, Y)liirttl. 0. 5 4fcli0 
<9VvfftiK9ffi£IXr). *>oDi (X, Y) = 0. 5?) 

[00 223 ±izmftz±.iim.mmzfc txmgftm* 
mKhTmytrnzm^x'tt o ;im ft . 

[0023] JJEWWWi, JJBfcCJtLT^iOTifc 

4><xfcBl7 4iV9*^ JJOffiKU >X 
OtaflTKBHcBHt SlfcCio TSJgo -T ft i t 0*"C* 

■2). 

[0024] jjea»*3iai. s^c*$r*sffiSjfl* 



mztt ix frhtL&ismm 4 hob* vumt ft 

£ b lz £ o TffS: o Z\ b ft . 
[0025] JJEiMMtSteM;, -otf5ifi«BiiMs^S: 

[0026] ±ie#i3:ftiffiwisct4, m.wmm.±iz. ±ie 

J;tf±fe#0{iffl£^ffc£tfftM*^&ftP^iMiK£ 

titzmz®ftmzmfxm&<.ztitz7 4>v?b, jjbk 
iztfLx^mw%x"r>i/>u^x7z. immisvx 
cr>immmizmi&z\ ttzx-iXBszttz. tvc* 
ft. 

[0027] ±SS»Kmt. ±EXfy^7A^ 

ft. 

[0028] JJKSaKU^XcoHtJKBWi. ±jE3tt= 

*>fS3fc4»fc:, ±itt<nmyt1jft$:®mZ-£X'ttoZb 
tfX'^h. 

[0 0 29] 4fc. "?*?S:fgttr*fc*>«0V 
K»T ft SRKH3!fi*iR t . & it-T ft titxvXMx 

ft&^JSftgSKJ^-Ci, ±ie@Wf4Stj£$*ift. 
[0 0 30] ^*7t=#j£5*ifc»rJ£<?V , <*— 

vwmv >x*iYLx*m&mu<7)3L¥-mizi£Mmyt 
ix. ±M^-y^±.wmwms.cr ) ±^m±.\ l zm^ 

lot, ¥ Vf^SliKS: Mit-TI. i b ft . 
[003 1 1 Z<D<m. ±.§Z-?X7 MOSL 
S Ic7)^r-hyN-^-y47t{4MOSLS I nay? ? h 
^L<ii^u— ^fc"^fti k3&*T 

[0032] 0SSrffl^T*^SriftBJ-rft . ±121838 
»<^)«i:LT4iBB<^»*&«ll8ftA, B. C s D^H 
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2£*Lfc. 12 (a) (44M^ttB5j@cASr^LSai 
SS2 0c7)^:ffi{ciE<7)^^SrWLT^S. 02 (b) lz 

i£2 1 }4IEtf)iS3&^£WU *±t£T0^1S2 2t4ft 

jg^T'fcO. *^t4ffi®a£12$ft4W2tefe}®0& 

oit@^js^-s. dcoewsBti, ikBuyxcomm 

<04"DSriK^i:-r-&XYffi^^tJ^T. XYW£4 5 
Jgi5«fcV-4 5Jg[HlgL^W(c:^LTmT\ 9 0SB 
IE LfcttfcW- 1 T t4S*HftT'& 4 . 
I 0 0 3 3 ] 02 ( c ) (;^L7teraScCT'<i. 
gfl#<7> _E¥#<7)«i£ 2 4 UJEOimmZ * L . T¥#0 
»t£2 5t4Mtf>jijg3p£WLT^I>. #i*it£#gl5#2 6 
«45S£:$:ig3fcS5T'*> 9 . *^Ktillffit;:ja»3*i4:frS& 

iSWfflOtti (Y«|) C»Ltmt\ Et^faOtt (X 
ftt) iZttLXgtffoX'h. 02 (d) tC^L^eMifcD 
{4. ±I5KM&C £JJEtt«W>fc: 9 0 j£[3$g;*-£*: to 

[0034] 02 ( a ) ~ ( d ) fc^LfcBWftA^D 
tffll^T»4>it*jS*<?5«iK^^H3 ( a ) ~ ( d ) 

t**. mmm.Aizm?&£Mcr>Mmttmi. 03 (a) 

[0035] JJEWBB[BK:RW-*jft«oJHi»^i, 
03 ( b ) fcr^Lfeidtc, 13c-r4 2tt (XYB) t: 
»-3fcBm»-C#WS*lfc4«^e-? 3 2, 3 3*<SS 
it4» 03 (b) fcfcwc. 2tJifc*TtC^t^e-^ 
3 2(4. =fr±fc£T(c£tfct-7 3 3 £t4i£ftffit;::S: 

[0036] ±i2BW»Dfc:B8^-*jS«<o»H»^t 

(4. 03 ( c ) iz^jkLtzX o (C. Bf^gP3 1 coffi-ftlftCD 
J: oT±TK^S*tfc 2«*>K-? 3 4.35 
03 (c) £*jwc. ±{I|<7)t-?3 4 £T 
<ffl<7) t- ? 3 5 (4i£{2ffliC=5r -5 T V . 

[0037] ±immmzm-t&&mnMmftm±. m 

3 ( d ) «t o lz. ±f£03 ( c ) IZ^Ltzftlfi 

£±iee<4"l>C 9 OflEEHES -fr/s t^fc R— C* 0 . Bf 

H&B 3 1 <7)**Sttrft<9gMHc «fc o T^fcUHMSfifc 2 

»t-734, 3 5*Wl4. 03 (dHcfc^T. 

£flPJtf>K-? 3 4 3 5 ^teitfiffllC&o 

TH4. 

[0 0 3 8] LfctfoT, ±IEIiraRA. B. Cfcitf 

[0039] 4"*\ ±f£®Hg&A£> iVB Sr»£;b#T 
ttfflU 04 (a) iZtjkLtl. mftm®4 lftiZlMjfa 



[0040] 04 ( a ) fc^Lfc^-yfcJtLT. 3S 

^44:. ^ttWCH4 (b) £^L£&tHft:ft<ft6;h. 
4. £*>SI*fRli, Bf^««4 3^)+(ClBftV**<0« 
4 2 #Jgj&3*lTti4&-r& 40«, JJE«4 2 
ifc^iitoiB«^fcil£vv«rafc:&4i:. v*?y<c*- 
>*>lfi«4 4 kit^T , »6*UfcJJE«4 2 <4«#*-f6] 

[0041] -jr. mmiBiM^&b* j£tt»£H4 
(c) {z^^mmmtztiz. i^ii. ie^4 

3(?>+ ; ¥mVicr>&tttfmffi±_iz&&t&<7)Z\ 

Mj&L. <&mzmmi-2>. l*»u 03 (b) iz^tt: 

*4fcft. =fr±fc£Tfc£tfc3fctf).Xjt?.y h 4 5 aJ4. 
£±£ =6Tfc:£ tfc3K^d? «y h 4 5 b t 

4. 

[0042] Ltztf^Z. WffBkAim^nXtzWH 
»B*ffli^Jt3K^Jniftfc % 04 (d) tSUcip 

«*^t$fil»C:i:(4^<. m*?->1&cr> 

>*>'B3P^'^->T'^ix(4\ BBPvt^-^jgttfcjiJn 

[0043]^ JiKBlMiicA. CtJit^D^ffl^ 

05 (a) fc^LfcV*?y^ — VtfMttfcfcfffcd 
^i:SriMBJ-T4. 05 (a) C^L/sv^^yt^— ^ 
(4. 04 (a) lZ7]kL£z~?X7s*?—>tlZmz. ftM 
JSW5 l+tciee/^-^so^iSSitTv^. KM 
»A*fflV^TK3tSrff*ak, 05 (b) (^L^<t3 
fc:. 9U>v*«i*5 SdO+tcBfv^fts 23WB«S*ifctSW 

x^lSff-^54 k|5|t(c^r4 J: 5 izn&tM&WStLT 

i&&ztLT^&<nx\ ±tm5 2<7)nmmzm*-tf± 

tf-^£5 4i:#L<=5r4J;d(clf7e^fi : ^ot. 4g*«|g 
thfffi 5 4 J: 0 * * V ^« 5 5 aWK JR S L 4 5 WC, 

A**^ t =5: W n'^ - y t&fSfr 4 c7)(4aHT'$> 4 . 
[0044] L*>U «Ml*«ofc44ftS*ft<"*-4 
ft*> 0 lz. ^ffio fe* 4««*/hS < -th Z t 
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[0 04 5] -ttcfr-h. KWRCfcffl^TISafcSrfiffcd 

b. 05 (c) c^L^iatc. mfifanx.-y =j\,zm-> 

Tlffl«l^<7)HHI85 6a. 5 6b#ft?Jj£§;ftl>. ,1ft 
(i. 122 (c) fcjSLfcidC. eMSCtfoeffirtWi 
X h 5 -f TttOSgftgff 2 6 tffr&~t&cDX\ 

0. >'^-y^^'7yH5 7(iBf<^:l, 0 
[0046] BMBiRCfc:J:«5T»4>*ut*li. 123 
( c ) £*UiRSffctt£irLTV>4fctf> % 05 ( c ) 
L ^±ffl!|co±lsa^il ( x -y ) 56at TM<7)± 

mWt& <x -y yfli ) ft 5 6 b li&ftffiKS: 0 , .Ift£> 

BJ?H5 6a. 5 6bfiSWC#ai$;fU>. 
[0 04 7] LfctfoT, M&C£fflVifclt3g£ttR 

[0048] fc<I-?>T\ MarrtUcSv^'C^-^CWb 

com-^r. WBkDtz±&8»wa^ 125 (d) fcijrJ-J: 

[0049] l*»u ite^isui^3t^<oflniinMrtcj£ 

:frm«x.ys;^St4SfcT3fi^«Ot\ 125 (d) {c;^ 
•r*aiM6<OftfcjeSME«H5 ( c ) Jt^Tfift 
•C'Jv3v\ LfctfoT. Bmi&CJ:ffHStD£ti!i,)&fg 

Win* £ 4: , *«<0«iO«MBO«*Ji«iefc«i^S/x.4 

125 (e) {^L7ti-5C :K 

[0050] ^IfiSiigep'gtL^cOjg^N^-V^ff^ 

SBi <%&CDX\ dO^f'*?-^ 

[005 1 ] ISHg&A, C*jJ:l^DtfflV^»4>itfe« 
.1 fc £ J: -5 T\ ±E3K^ft^SaMbW«*iS 

±mzfa±.z-£hztb^&x-fo&. muz. 
-y<nis£mr>xftbhi>ftmm&iBt:%rx.&b, mm 
&AX'nt?ti&*mmftmmi s^a-i-mmi 5 o<n 



(7) WBPP9- 1 993 90 

5 1 <0i -3 (cx -/ i?»c»3*fl3^tt»36»4,5rft 

£\ WfflRD-CW^&^i 5 2tt*§-L$rH. Lfc 

^oT, «^15 0, 1 5 lfcitfl 52fc£fi 
fa-^jfotf* ItCiot, J: 9&H&ft3$jK#*j 1 5 3 

[0052] Zcr>i§&, *t>/hSv*MI*»Sfctf>fc:. 

U .Itf>2rffiH;j&*ar9tf>iM Ho— ^jfi^ti^-c, 

IH«)IBra££<fc&;ri:jWa4U*. SHBSril^-y 
#R*$*l*oi;«y ? L S I Zcr>3&Wffi& 
ZtlX^Z<7)X\ S;bftT#4U*:!R#»<i>*i&. 
[0053] 

[0054] -Tftfr-h. E\Vzm&&Wmk-A k baA B 

zm\^xn%i>ti&$-mmmt, «bbka 1 = (a a +o 

A B ) /V2 t eW^CA 2 = ( A A - « A B ) /f 2 t ^ 

&0-mmyttmsx'hz. me (a) imm&A^- 

6 1{±jg3fe«i^. 6 2(dtj£Ht«C0. 5T'?>i.+^?MM 
J^$r, *jh.<ehJt*\ ±IBati:2aiSc7)S3Kc7)S^^^ 

[0055] ±iettM^A A b A t &*tL*tLE2t£jFrt- 

±Mmm$tA 1 bmmm.A z i±. mvz9ox.Emziti> 
mft*iz®mzit&tzttx\ -mmmwiA. Btm^ 

[0056] ttH9tA#%g&& (^ffit'S^ 1 ) 

x\ mmwBtfwmm&m- 1 . o. ico^^-ri>^ 

-^■{4. ar=l£*tl,T«:. MRBKAi . A 2 (40t0. 5 
fc l<0*<oaaMsS:^s. L* J t, Sj§^*>'0. 5T' 
<b 4 +3fc«0«jWTti . A) b A 2 & . 

[0 0 57] tt^^yP^SrlEHS^^*!^. 
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<. y 4 >u?±.i,zffl%.£tix^xl> 

[00 58] 3S^SPSijA A . aAcfcil/aA^ffl 
V**»fctt, ©W&Ai=(A A + ar A c +orA D )/2. A 
2 = (A, + aA c -aA D )/2> A 3 = (A A -a A c + a A 
0 )/2i5i:tfA 4 =(A A -aA c + aA D )/2 2:ffl^S^ 

[00 59] ±IBI»BBSA A . A c . A D #02 IZnkLtz 

mm.A, c. Dfci«it«a?tt**u a d *»a c 
£ 9 o jgES6$ -li-fcawiftT* . ±ieew^A 

i -A, {ilsj-oe^ < /l^ £ 9 OflWoEMBLTHUXW 

3«<7)!fi!I8&A. C. D*fflV>fc3S»*fc 

[ 0 0 6 0 ] 06 ( b ) t=^Lfc«W»Aj«. £33$ 
* J l<0iS6 3. «3lfifSW6 4fei:l^aiW3& J 0. 5<0 

8 (^BT'SiS^l ) X\ ttffiftC. D*qa3W- 1 . 

o. lo^ttstKi « = i^LT{i, m$m 

A^A^iSiS^teO. 0. 5. ltf5»T*&. 

KBWAi~A l **tiK7^;i'^fc:J3V^r{i» 3S 

[0061] mei,z^Ltzmmm:^hmy 4 >v9 

[0062] L*»U 06 ( b ) t^LfcWWSRTtt, 

£&zimftmtmz®#>jifat / zi'7 h s-wxar. my 
z<D±oiz~rixif. i3&\/>xcrmmmzt5tfz>m 

cot^n >- h ^x b3&«r*Lh^4 . i&mmzm>jjfoiz 

m^hZhlZtefcttW Lfctf-Jt. 06 (b) fcjj? 

[00 63] 
[HSfeflRI] 

<mtff! 1 > *^«S02 ( a ) . ( b ) K^LfcBt 
f«i7 (a), (b) tZ^LtiXdtZ. tm\sVX<r> 

m&mz&\^ht&><r>2.fy.<rm.y <)v? a' . b' £ 

[00 64] 07 (a) iZ^kttzmy 4 IV? A' J4. 3 



[0065] £tz. 07 (b) IZ^-my 

14. mwmm i±iz{m>>yhm7 2i)mft>ti. $ 

hlZ&ym<7)X7->i/>V7 3tfZ<D±.-j}l,zmS.ZtlX\^ 

tcfzi. 07 ( b ) xi±. 1 ufyy 

[0066] ftffl^;? hi&7 2f4. £*>fiHBs'7 t-Jgt7 
2£3ti§L*:?frO{2ffl£. <m=/y hf&7 2 3&*fiP£t=flr 
^S5#fc»iiUyB=*fl,T 1 8 0£«M*:.S,tfUf!£ir 
LTfcO. Mffl40. 5A/(n- l)fc L/C. 

s i OtcommmzmwzcDX'nnmii x&h. 

±M2&y 4 )V* A' . B' Sr. tt4^ft£§£E<z>&I0 

[0067] *3Bfc0Sfci3V vtttffl Lfc8kM»»JBfci& 

B£09t;:^LJt. 3til9 oa^Hf 43^(4. 75^(7 

>f uvx9 1 , RmB^aHtta^ftnjBtsio 9 2 , 

nyf>tl/yXB9 3a, 9 3b. 9 3cSr^-LTV 
X?94 Sr^-TS . 7^?9 4 izffifrtltz^f-y 

i.. V^i? 9 4i4v*?{aH#Jffll#gl 0 4T-*JtW$^L 
it7X?Xf-^*l 0 3±(c:«a$ix. Z&tp'bttm 
V>X9 5<nffi&b\$iLmz{m.is1o-£ZtiX^h. * 

9 8a±(C»S©#$nTV^. ^Xx-^'9 8a 
(4. J5^PyX9 503tW^-r^^Z^r[6](C^t!jnr 
f&&ZX7— i J9 8b±.l l zmW.%:tl. $^{CXY^|6]t 

»»TOSrXY^-r-s;9 8c±t=flta$itrv^4. z 
^f-y 9 8 bi3 il^XYXf 8 c It ±SQffX 
1 0 5^4><oS0«Wr*fc:jiEt"C**i-rii<offi»^ai o 

la. ioi b(c«toTSg«i$ixs^-c. mm.<DmmL 
mz&m*it&x'hz> . ^fiiiizxf-y98bti 

S$ix/iS7-l 0 0 LT. f«!lfi«9 9 

(4. a#<ojt3iM*^*^ffliittaj¥aTtwi$ 

i:tcioT. ^x-^9 7C0«ffi(4S«5J^^>X9 5 

(4. m? 4 )V9WM5-w\ ouz&^x&mmy 4>v? 

[0068] IS^c7)7 n-JIlO tcSrf . IE3rJBtf>* 

■CttHLfca. 1 0T\ ^S*M^a^ 

x h $r ^fp Ltz *7 x -^n Sr *? x -^x^-^'±lcmS L 
^f*. 1 OSSTtXg 1 1 IT'. K7 4/l^A' SrfflV% 

[00 69] ittC. S7-f;U^$r3<^-ri.lSl 1 2fc 

ioT. my-iivfA' zmyjiufB 1 iz^mt. $ 
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Ul 1 3X\ m.7J)U?B' SrfflV^TV^^M^N'^- 

[00703 «atc. my j )v* zim-t&jim. 114 

•ry^/u7 3^mm-ti>. ^*-^$mxni 1 5iz 

ut. z^^-t^xco^y ^-^m^mj-thtx 

[0071] iiinyu-x'mm^z.tz&mmtii* 
tfz^K m&amLtz&. B&2titz»M*->w*?- 
yzmgM.m^mmiX'wm ttz . i ®.m>\ *numim 

Si^XSlcO^O. AtimPiiEftBCDib—lV^-?— 
^Srte^LfcteS, 014 ( a ) l^Lfc i o iz&tfg 

itt&Ofc*^ tt^-f/k^A' <r>?*.&m^XW£*fr 

i>frfrfrt>-?. UiSXb^f-yimiA (b) (C5jr$- 

[00723 *#3fcWCI;J:, I«^>x-Ark(:l7 

(^LTS3fcSr=fT^oT^J:V\ JSftgBJiilSHJfeM 

[0073] *mmmiz&^x^uzjjmii. rmmm 

-r/l^B' KXf>y/l'7 3i**LTt. > JlflttJKlftl 

[0074] <mmm 2 > *mmm\±. mwmy * >v 

£#U **-P^|*l<^3fciC»LT{407 (b) fcjjSL 
3tfiMB^7Ml7 2i:raai«0fflffl36S:f^S-fr&. dco 

--yy-ztitzim^? vmfrhmftLtz. zcoan^ 

fcf£, l/^MH, ^——y^UXV-^vf-y^a 
Jim* tmtfo Ztlz^^x BtiLLX i>M< . ifc, u 

[0075] ;«7 /p? Zik&mJtmw<W£&uy 



mtftttz. mz. mutonmytt: 9 o*nn6s-&*:» H 

my oV^WM^l 0 2izi^xx'ry^tu^x 
*»C. SS 0 ^«O<I5i£Sr-9OJKlHHELTm 

u x^yiy/^mtaLtz. vm. -f<xwx->\w 

[0076] uuxo* 0 <c. flfefcSrSM-4ft**:r*& 

-^9 7±te_kiE#«i3fc£frfcv\ SKflWiyiLfcfiL 
JBjR § tvfi WM*-)l< v - y £ ^fiMm^^Mt'S 

-eo^m. mmrni kmmv>y}$ktfnt>titzz 
ttfmzztLfz. 

[00773 <^*fe#j3 > #HJS0<Ui06 ( a ) fc^L 

( JJEBtBHRAj ) tft4t7^^fc L 
t. H7 (c) CWSW^LfeBt^^^C' fcjflu 

0 . 3xhhwi 5 &+qmtzB&ztuzm 

B J!*«74t. i£ftgBT'£>&;*7 i >'>'^7 6 
itTfeO, KM^(i:06 (a) fciSLfcWJBjMcffiS-*- 

£>. =5ri3 % 7-f;^lt74i:Xfyx;l'7 6i:cOSc7) 

[00783 *^Jfe0iJT'{±, SBJS«7 4 (SS^$^. 
i)V?*&%vyX<r)W$LW,zmx'L. MTcoyu-x 

mytz'tt^tz. 

[0079] ^ 1 (^WUZX-fy^jU 7 6 ^ES 

M«rK3fcL7t. iJctc. KK»#Sl 0 2t=J: 

;P7 6tf5*&9 0*HHSS*fe. m—cr>~?x? 

X x ^ ^ 7 6 2r - 9 0 jg®$g L T 9$ 1 ^{2B(cM L 

fe. mt. -t^x^ j,-^mytnm$tihtx'±m 

^9 7±^±ie^*SS^$r^oT, a<Mft31LT»fe 

[0080] <mmm4 > *mu.mi.* mitmmowz 

x. %>mmft£'tt-ifzmx'fct) . ±imi&m3iz&\\ 
xmmzixtzmy jjufcoift&MT&mtfo . sx-hh 
±9z+^B<vmm7 5 zmw-rz z t tfxz a. 

[0081 ] tth-h. ±ie3gsjSK7 4i5 J;y±IS+ 
^<9f»«7 5{ittffi-tf-$\ ^f^^7 6fl)ASffll> 
3^. 07(c) 7&»^HB^j&«Sr«t a ^fyy^7 6 

LTV^4. :^f>^7 6!ii^^7^^JM 
S^gOffifiBtif A U TIE 7 o-T»3K *1T=Sr o 

[ 0 0 8 2 ] 4-*\ 1 cOfirBtzXx^^ 7 6 £IEB 
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^&-?x7Mzm%.Lfz. mz, my < )V9wm^n. 1 

0 2t::<fcoTX7 i yS^7 6£9 0J£@!E§-£*:, 

$ tit 2 -CLE*)!!!** OjIL/S. *M^^b tm 
ftML^S. jaffim^Siattl^HWKt: J: 016*01 

[0083] <isttm 5 > Mtfecnu. 0 2 ttzm. 
B^*«8o^*>4>tt^§ix. mmmA^mm^com 

(07 (a) ) tffi^-fS. m2\,ZmLtzWWmLC , 
D{±|il-^KS:5:v^c:9 OSBfeS-tbt tcot'fe^^ 
6. mzthmy i)V9&" (cioTBMmc. D^H 
iflHt^ol^B" Ji. 08 (b) fc^LfcJ: 
3C. fi[ffl^7hJl8 2fcJ;lXjg^fflc7) 

xr-y>-;u8 3*^«^L^. ,1*16*7 a" , 

b" *m*^wwwv>x<nm&WizmKL: w 

T£7) 7 o — £ fPSr . 

[0084]if. mW%y 4 >\s* A" fcjflwc. — * 
faCJBV^-^Sr^-r&VX^MSr^ft-fS. Jfcfc, 

y<fr9B" (ttHRC* DfcffiS) fcSStU XfV 

3£i¥ALTR— ovx?;**— ^Sr^x— 
<OH-ffitfc:iBfcbfc (M&C) . 
[0085] ^f>-^8 3 £ 9 0 SHIRS ft—*) 
VX^^c^— (tt 
PBIfcD) . MC, &7>r/l^A" £*KtefSU X-r 

^3ft*£-C±EX«£«9igUfc. *M/xXb^ 

flUML^rtM. vx^^-yJEmfc&ll&l^xh 

^o^T-i<, ±.imm&Dt l z£2>mft£mB&-tz>c\t 
t o o 8 6 ] <nM0iJ6 > *mm®M. mxzmm lx 

jSjWCjffiiU fflW>*-^flKefcSttT«H8 (b) 

tz^rtms^y hJ§8 2<7)£ oizimmz±imt&m 

*ifcr?f&ftLfc. i^K?*/^*:. «**»S:^rr4 
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[0 0 87] l2n*W>flBI££Jlilrvr£fflVvt. ^ 

te. «3IW)*T«lSr9 0lS[BM6S-li:-C, Xx>i^£J?A 
Lfcft, R-OVX?,K?->£>7xWN±o|!i|— {5g 

[0088] Xfyj//ki 9 0ftSHE£'&« PJ— <0~?X 
9'*9->t:*!x.-K±<n&— &W.lzmitt2> (ttNft 
D) . fifcfc£-9 0ftEHlK$-£Tfcfcfc:5!U 

*^fp$ii^'7x-^9 7±fc_hfE#fi3f3fc£fi :: $:-? 

l^'x WC*-y£JBiaw*£fcj&«T*fc. 
[0089] <HS60>I 7 > JggfeftR*. #-<0lffi7 4 )V 
9*. K*+t9 0Ki^>lHHW*ik»cJ:oTWWt 
A, C, D£)i&|glU ^-^SS^ffSr-^fll 
Tftft. 08(c) KSrtBWBRC" 14. 06 ( b ) <0 
WBRCffiS-fiBt^^^T, 5S&3SO. 5<0ffil8 5 
j^#ttfc:JES£$*lfci#DaHK8 4 jg3tXx^^8 

u y xvm&mzft a l . mr^ y o-t«* 

[0090] J5rJ£ffiilfc:fflR8 4 fc ^fy^8 
(■raRAi) . X^>-^8 6 2r9 0iKllHK$ 

CJt*Lfc (KBQKA 2 ) . 

[009 1 ] ±ISXx V^;P8 6 Sr 9 0KEHK«J*fc 
f*. n— cn-vxfjtf-y**? ^-'\iL<r>m— QlWzM 
fttt (ttRBKAs) . ±KXx>i^86£9 0J£l5] 

{aa(;ai^t/c (ewtscA,) . *»tc. xf>^8 

6 $r 9 OSHIteS-yrT t k«)ttt«tcRUfc. &Sk. ^ 

Lfc. *> 1^^'x bj&qfcflsSiifc^x-r^ 7±^±E 

BrnzfemtclsiSx h'i9—>&B&tl> Z. btfX'Z 

[00 92] <3I««8> JJE3«fcm~4£ij*Lfc2 
Mt3tti. «rtcHl 1(a) teiSUfcidfciSMtfBl 2 

l+cjg^^futatitJtBiP^^-vi 2 ocofrmz 

(4. W(CH 11(b) fciiSLfcJ: "3*:3ieEi*l 2 3rt 

[0.093] *mamn* *miz*mmkm\siffiim 

[0 0 94] 012 (a) t^Ufcidk:, N 
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;H13 1, P^m 3 2i>«fctf:M-;PFI?<fUgil 3 

fill 2 6£jgj£L;fc. $4>{c. 
HI 3 (a) teiSLfcy— WW-yi 4 5*mfcth 
tz#>cr>-?x ? £ m t vfc»3fc*J «t ItfKflWyi £ Wad?* o 
l/y'XbA7-yi2 7-l. 127-2JML 
fc . ±IESftli . JJEISfcffl 5 , 6 i fcli 7 tij* L 

[0095] ±ISl^X l-v^-y 127-1. 127 

-2£vx?i; LTzma l i'0 3>mi 2 6^xx/m-{t 

1 34-1. 1 34-2*»lfiLfea» l/^XM^- 
V127-1, 1 27-2£&*L*:. 

[0096] m&<7)4*>ri-h&n-£fttc'ix. 

Wil 2 ( b ) fc:*Lfc i 3 ic. PTKCftKffilfeJI 13 5 

[0097] n<?>-%m*m^x v >#yx (pso 

Ml 3 7££Hfc:#jftU ^±{;*NUyXMi3 

8 irif »oM^ffitc x o ±i mmm 5 , 

3K*fT$roT. 012 (c) fcaSLJtidtc, 

[0 0 98] <«c. HI 2 (d) tSUcJ:3(:. _h!B 
*M^XhJBIl 3 8£v>?.?(c[_T. ±ie'J^'7X 
Ml 3 7^Sfcb^S:H5^x-yf->^L, rjy^^h 

[0099] witT i NWkcmmm^%&wmMk 
1 4 1 a xvmmmm 1 4 2 £ja*no*&£fflwr n 

&tfflVvtJt3tfcai*<0x.yf-^^Sff i aroT. 01 2 
(e) K^Ufeidtc. *-;w^-yi4 3JML 

A. A lJRj&»&$r4»2IMU4 4£»«Lfc. 
[0100] m<0ZjB«a**ffi^ffl^Tff*-5fc. 

01 3 (b) simmi twaMM2k.&m£th 

h*— /l^^-V 1 46i?)W T 1 ? Nct)— M5r 
[ 0 1 0 1 ] $r*j, *Hilfe^J-C'{i±^SjtXgc7)^^^ 

[0 102] 



x\ m^Mmmkiffi&jEmmmx2ti& . y-wc 

[0ffi«O©#=5rtftHj] 

[01 ] f£S^3^BO«*W&f8j££Scr0. 

[02] ^BjtjbH^Tffl^^n-g.a^eu^ereiicS:^ 
■f-0. 

[03] m2lZ9ikltzl&fm£m^Xftt 3 tl2>fi.&cr)M 

[04] ^fftHHCioTHn^-^tll^Ui*^ 

[05] ^B^i-pTig^^^-^^lg^LTt^cO 

[06 ] *^BB<?DeMSS[$r^-r0. 

[07 ] *«^B<»MRI»SrieH"r &£tf>Ott7 4 

ffi«^^-T0. 

[08 ] *^HJ<7)fliIOBrai^$rll3S-r^^<7)te7 ^ 

[09] *«Hfl(c*jv^"Cfflv^ii4fi/jNai>aE3iaai<o 
[010] xmiiz&if&myaimcriyv-co-M*^ 
[01 1] -?x7^?->cr>m£xk-?m. 

[012] *^£¥WHM[Elfg^^tt(cau&L 

[013] tmmi&tmfflsitwzi-iwin. 

[014] m^tttzu'jxh^^-ycomM^-r 
0. 

[015] 1^:587 Jil'f&m^&l&tnSfa&iylt 

1 o-M, ii-mm^, 12-ay^y^ 

VyX 13—89, 14-7^^. 1'5-Jj*^? 

16"»yX. 17-t7^/^, 18- 
^□^•3. 1 9-«K3HHK. 2 0-aa«. 2 
3 0-Xf7hft(7)^ 4 0-7X 

^^□^°^->-. 4i-aata5. 42. 4 6--& 

f^<?DlralB. SO-'-^X^cOil^^^-^. 5 2, 
5 5-8tl$flUOtt& 6 0-iSa*ltf5ffi«. 6 1 

■••jSiS^OcOffiiS. 6 2-aa*0. 5C0^. 6 

3-«wi<ofB«. 6A-m^mo(r>m^ 6 5 
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M« 7 3--af>^K 7 S—^ifflHBL 
7 8 8 2-fiffl^ 

7h!gL 8 8 5-¥i§am 8 

6-^fVy;k 9 0— BgBJBfcaS, 9 4— 

9 9 6-i7<^, 9 7-*7 

x— 98a, b, c-XYZ^f-y. 9 9- 



u-iraH**, 100-S5- io5-a»js* 

1 2 2-^fijg3feH>'^^->. 13 0-y'j3 
1 3 3-7 KBHML 134-1, 
2-y— V«*->\ 137-|fefiJ&. 138-7* 
M^'-XK 14 0-3>^?h*-yk 14 1-1 
1 44-ffE2ElK. 
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